It is necessary to analyze the effectiveness of government's innovation support policies. Based on the sample of 108 Ashare listed companies from 2010 to 2014 and the GMM method of dynamic panel data, this paper examines the role of government subsidies for enterprise research and development expenditures and independent innovation results. According to this study, we can know that after controlling the enterprise scale and the number of scientific research personnel, government subsidies can significantly stimulate the research and development expenditure of the enterprise. The impact of government subsidies on the number of inventions and the number of designs is significantly positive. However, the impact on the number of utility models is not significant. This paper also analyzes the efficiency of government's innovation support with the DEA method. For the sample enterprises, the government innovation support policy has certain inefficiency.
INTRODUCTION
In recent years, under the guidance of the macro-strategy of the national innovation system, the Chinese government has invested a large amount of funds each year to encourage innovation. The main investment is to support innovative activities and technology-based science and technology service activities. As the government attaches more importance to corporate innovation and policy support, it is necessary to analyze the effectiveness of government innovation support policies.
The conclusions of scholars at home and abroad studying the effect of government R&D investment from a macro perspective are relatively uniform. Most studies believe that the government R&D investment has an inductive effect on corporate R&D expenditure. However, at the micro level, due to certain differences in sample selection and research methods, the unified research paradigm has not yet formed, leading to inconsistencies in the conclusions of the study. The existing academic achievements indicate that the government's innovation support policy will generate innovation incentives for enterprises. For example, Xu Zhi and Shi Ping (2005) found that the government's technology investment has significantly promoted corporate expenditure during the sample period. However, some scholars have analyzed that government research and innovation subsidies have an "extrusion" effect on R&D investment (Lv Jiuqin, Yu Dandan, 2011).
There are two main reasons why the above research conclusions are so different. At the methodological level, due to the different choices of measurement techniques, the research conclusions are not stable. At present, the academic community mainly uses three types of methods to study the effectiveness of government innovation support policies. The first category is the least squares method, including ordinary least squares method, two-stage least squares method, etc., such as the study of Yang Dewei and Tang Xiangxi (2011). The second category is the instrumental variable method. The representatives are the studies of Xing Fei and Zhang Jianhua (2009) and Zhang Jie et al. (2015) . The third category is the application of differential GMM or system GMM for panel data analysis, such as the studies of Xie Weimin et al (2009) and Yang Xiangyang (2014) . Second, the conclusions caused by the different sample data selection are not stable. Scholars analyze the sample of enterprises in different regions and industries, and the differences in the use of government innovation support policies by enterprises within the region and industry will inevitably affect the research conclusions. This paper believes that the GMM method of application dynamic panel data has incomparable advantages over other methods in terms of the impact of government innovation support policies on enterprise innovation motivation and innovation results. First, the regression analysis using the ordinary least squares (OLS) method can reflect the influence of government support on enterprise innovation. However, it does not consider the estimation bias caused by the endogeneity of variables. Second, the instrumental variable method is scientifically effective. However, it is difficult to achieve at the actual operational level. And the selection of instrumental variables will have an impact on the research results to a large extent. Third, the GMM method of dynamic panel data can solve the relevant problems of unobservable variables and interpretation variables, or the bias caused by the omission of some important explanatory variables to some extent. It is especially important for empirical testing. Based on the above reasons, this paper chooses to apply the GMM method of dynamic panel data to study the impact of government innovation support policies on enterprise innovation.
In addition, previous academic research focused on the impact of government support on corporate R&D expenditures (ie, the motivation for corporate innovation). However, these studies did not pay much attention to the research and the results of independent innovation. Therefore, this paper adopts the GMM method of dynamic panel data to examine the role of government subsidies for corporate R&D expenditures and independent innovation results. According to this study, we can know that after controlling the enterprise scale and the number of scientific research personnel, government subsidies can significantly stimulate the research and development expenditure of the enterprise. The impact of government subsidies on the number of inventions and the number of designs is significantly positive. However, the impact on the number of utility models is not significant. This paper also analyzes the efficiency of government's innovation support with the DEA method. For the sample enterprises, the government innovation support policy has certain inefficiency.
The innovations are reflected in the following two aspects. First, it should pay attention to the effect of government innovation support policies on R&D expenditures of enterprises, and also focus on the impact of government subsidies on independent innovation achievements (ie patents, utility models and designs). Second, the author also uses the DEA efficiency analysis method to study the inefficiency of the government's innovation support policy, which helps to guide the rational allocation of government innovation support at the micro level.
The rest are as the following. The second is the logical mechanism and research hypothesis of government subsidies to stimulate enterprise innovation. The third is research design. And the fourth is empirical analysis based on dynamic panel data, including the analysis of the role of government subsidies on R&D expenditure of enterprises, and the analysis of the role of government subsidies on independent innovation of enterprises. The fifth is the analysis of government innovation support efficiency based on DEA method. The sixth part summarizes the research conclusions of the full text.
II. THE LOGIC MECHANISM AND RESEARCH HYPOTHESIS OF GOVERNMENT SUBSIDY TO STIMULATE ENTERPRISE INNOVATION
First of all, from the historical evolution of enterprise technology innovation activities, the knowledge/technology in the innovation process has certain externalities. Especially, for some basic research, its social benefits far outweigh the private benefits, and the role of the government in it is particularly important. The government's incentive subsidy for enterprises reduces the innovation cost of enterprises, reduces the gap between private income and social benefits of innovation activities, and increases the return on investment of enterprises engaged in innovative activities, stimulating enterprises to increase R&D expenditure. Especially for high-tech enterprises listed on the GEM, the scale and other restrictions make the R&D projects of enterprises have high investment and high risks, and the R&D funds are short. If they can obtain government subsidies, they will generally expand the R&D scale and increase R&D investment. Therefore, the hypothesis 1 of this paper is proposed. There is significant positive correlation between government subsidies and R&D expenditures of enterprises. That is to say, government subsidies will stimulate the increase of R&D expenditures of enterprises.
Secondly, if Hypothesis 1 is set up, after receiving government subsidies, the company will increase the R&D investment for innovation activities. In the long run, it will bring certain innovations, which are reflected in the increase of invention number, utility models and designs. Therefore, the research hypothesis 2 of this paper is proposed. The government subsidies will have a significant positive impact on the independent innovation results of enterprises. Combined with the statistics in the patent research database of CAMAR China listed companies, the enterprise innovation results can be represented by three indicators: invention number, utility model number and design number. This paper has designed three second-level hypotheses as the following. Hypothesis 2a: government subsidy will increase the number of inventions significantly. Hypothesis 2b: government subsidies will significantly increase the number of utility models. Hypothesis 2c: government subsidies will significantly increase the number of corporate designs.
Finally, the government's support for the technology innovation activities is beneficial. For some industries and enterprises, the government's innovation support is increasing. However, it has not brought about a significant increase in the enterprise innovation and independent innovation results. It is mainly influenced by the different preferences of the government and enterprises on technology. This difference in preferences ultimately led to the government's support not meeting expectations, and the policy effect was not significant. From the perspective of input and output, it can be considered that the government's
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innovation support policy is less efficient. Therefore, the research hypothesis 3 of this paper is proposed. The government innovation incentive policy has certain inefficiency.
III. RESEARCH DESIGN

A. Model Setting and Sample Data: 1) Model setting:
In the real world, many economic relations are dynamic. Sometimes it is necessary to introduce lag items to explain these economic relations. The dynamic panel data model, that is, the lagging term of the explained variable is included in the interpretation term of the panel data model to reflect the dynamic lag effect. This paper designs a dynamic panel data model. The basic form of the dynamic panel data model is as follows:
Y is the explained variable;
x it is the explanatory variable;
Under the analytical framework of this paper, variables are given practical meaning. Y 1it is the enterprise R&D expenditure. Y 2it , Y 3it , and Y 4it are the independent innovation achievements of the enterprise, representing the number of newly applied inventions, utility models and designs each year. X it is innovative support for the enterprise.  is the parameter to be estimated. The empirical analysis model of this paper is obtained as follows:
In the above model, RD stands for enterprise R&D investment. INVENTION, UTILITY and DESIGN represent the number of newly applied inventions, utility models and designs each year. GOVS represents the government's R&D subsidy for enterprise innovation. SCAL represents the scale of the company. NUMS represents the number of corporate R&D personnel.
B. Data Source and Variable Definition
The basic data used in this paper mainly comes from CSMAR database and RESSET financial research database. The sample period spans from 2010 to 2014. After removing the enterprise samples with incomplete data information, the valid sample is 108 A-share listed company.
1) Enterprise R&D expenditure:
The enterprise R&D expenditure is the R&D expenses incurred by the enterprise for the scientific and technological innovation activities. The specific data comes from the patent research database of CSMAR China listed company.
2) The independent innovation results of enterprises: The independent innovation results of enterprises include the number of inventions, utility models and designs. The specific data comes from the patent research database of CSMAR China listed company.
3) Government subsidy: The specific data comes from the database of financial statements of CSMAR China listed companies. It should be pointed out that the direct use of current government subsidies for empirical testing may lead to bias in the estimation results. From the actual situation, when the government department puts the subsidy to the enterprise, it usually needs to follow a certain process, and the actual fund allocation often needs certain time. Under this circumstance, although the government subsidies can be observed in the year, there has different degrees of time lag in the real disposable funds of corporate. To accurately estimate the impact of government subsidies, this paper refers to the study of Yang Xiangyang and Tong Xinle (2014), and adopts the value of lagging periods of government subsidy.
4) Control variables:
Regarding the control variables, this paper refers to the practice of similar literature, and considers the scale of the enterprise and the number of R&D personnel. The scale of the enterprise is represented by the total assets in the listed company's balance sheet. The specific data comes from the financial statement database of CSMAR China listed companies. The number of R&D personnel in the company is based on the number of people engaged in scientific research and technology research and development published in the annual report of the listed company. The data comes from RESSET Financial Research Database.
C. Descriptive Statistics of Variables
This paper use Eviews 7.0 software to perform the descriptive statistical analysis of the sequence groups. The basic descriptive statistics of each variable are obtained as
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shown in "Table I". From "Table I", we can know that from 2010 to 2014, the average R&D expenditure of the sample company is 43,139,649 yuan, and the mean of newly applied inventions, utility models and designs is 52 pieces, 15 pieces and 4 pieces per year, respectively. The mean of government subsidies is 53,441,204 yuan. The mean of assets representing enterprise scale is 4.58E+09 yuan. The average number of employees engaged in research and development work is 748.88810. From the bias of the median and the average, in addition to the concentrated distribution of utility models and designs, the distribution of the remaining variables is relatively scattered. In summary, it can be seen from the descriptive statistics that at the level of each variable, the gap among sample companies is large. In order to further verify the change of the sample company as a whole in the time dimension, the mean and standard deviation were statistically analyzed in each year. The results are shown in "Table II". In "Table II", in addition to the utility model and the design, the mean of all the variables vary greatly in the time dimension, and there is no uniform trend in the change. Secondly, regarding the standard deviation, the enterprise R&D expenditure and design are stable year by year. The standard deviation of other indicators is also larger in different years. This shows that the gap among sample companies is changing as the year changes. In summary, it can be seen from the above descriptive statistical analysis that the distribution and development status of sample companies vary widely at both the crosssection level and the time level. In this case, if this paper uses OLS to make the estimation, it is difficult to describe the change in the gap, and the resulting regression coefficient is likely to be biased. Therefore, this paper chooses to use panel regression to estimate the sample. On the basis of controlling individual differences and time differences, it conducts an in-depth study on the impact of government innovation support policies on enterprise innovation.
D. Discussion on the Applicability of Dynamic Panel GMM Method
In the past, when scholars studied the impact of government innovation support policies on enterprises, they usually used the ordinary least squares (OLS) to make the regression analysis. It can reflect the impact of government
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and other scholars have found that the impact of government innovation support policies on corporate innovation behavior is lagging. At the same time, this lag is not only reflected in the lag of the explanatory variable to the dependent variable, but also in the influence of the previous dependent variable on the current dependent variable. That is to say, the innovative behavior of the enterprise in the early stage will have an impact on the current innovation behavior. Therefore, the research in this paper needs to add the lag term of the dependent variable to the explanatory variable, but this will inevitably cause endogeneity problems. In the dynamic panel model, the delayed period of the explained variable as an explanatory variable is likely to cause the explanatory variable being correlated with the random disturbance term, which leads to the biased and inconsistent parameter estimation. And it may affect the final test result.
Arellano and Bond (1991), Blundell and Bond (1998) proposed GMM estimation. According to the setting of moment conditions, the endogeneity and hysteresis problems among variables are well solved. GMM (Generalzed method of moments) is a kind of estimation method based on the fact that the actual parameters of the model satisfy certain moment conditions, which is the generalization of the moment estimation method. As long as the model is set correctly, it is always possible to find several moment conditions that the actual parameters of the model satisfy. And then, it will use GMM estimation.
Compared with traditional econometric estimation methods, GMM has the following advantages. First, traditional econometric estimation methods, such as ordinary least squares method, instrumental variable method and maximum likelihood method have their own limitations. Namely, the parameter estimator must be a reliable estimator when certain assumptions are met, for example, the random error term of the model obeys normal distribution or known distribution, and the GMM does not need to know the exact distribution information of the random error term. It allows random error terms to have heteroscedasticity and sequence correlation. The resulting parameter estimators are more efficient than other parameter estimation methods. Second, the GMM method can solve the correlation between unobservable variables and explanatory variables to some extent, or the bias caused by the omission of some important explanatory variables. It is difficult to include all possible significant explanatory variables in any model design, which is particularly important for empirical testing. Third, there is certain endogeneity among enterprise R&D investment, the self-output innovation of the enterprise, the enterprise scale, government subsidies and other explanatory variables. Direct regression analysis will lead to significant deviation of the estimation results. GMM estimation method based on the dynamic panel data model can better eliminate the endophytism.
Based on the above analysis, this paper analyzes the impact of government subsidies on corporate R&D expenditure and enterprise independent innovation with the generalized moment estimation method (GMM).
IV. EMPIRICAL ANALYSIS BASED ON DYNAMIC PANEL DATA
A. The Role of Government Subsidies in Corporate R&D Expenditure: Stimulation or Squeeze 1) Testing result of Variable correlation:
Before estimating the parameter of the model, the variable correlation should be first tested. The testing results of the variable correlation involved in the model 1 are shown in "Table III". On the one hand, from the correlation between explanatory variables and other explained variables, government subsidies, the enterprise scale and the number of enterprise R&D personnel are highly correlated with R&D expenditures. On the other hand, the correlation between government subsidies, enterprise scale, and enterprise R&D personnel is not low. That is to say, the model may have a certain degree of multicollinearity. However, the enterprise scale and the number of enterprise R&D personnel are only used as control variables of the model, this paper will retain these data. 
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The GMM estimation of the dynamic panel data does not have the goodness of fit and the F statistic of the classical regression analysis. However, it takes the Sargan test by using the J statistic. In the null hypothesis, the model is overconstrained correctly. If the sargan test is rejected, the model is set incorrectly. The P value of the J statistic can be calculated by the chidist (x, ir-v) function. d is the value of the J statistic. ir is the rank of the instrument variable. v is the number of parameters to be estimated. From the estimation results of Model 1 in "Table IV", J=4.609098, ir=11, v=3. From the P value of sargan test (0.7984), the selection of the tool variables is reasonable, and the model 1 is set correctly.
3) Interpretation of model results: As can be seen from "Table IV", the parameter estimation result corresponding to the government subsidy is 0.073484. The accompanying probability of the T test is P=0.0000, indicating that the government subsidy is significantly positively correlated with the enterprise R&D expenditure. The government subsidizes companies to encourage innovation activities. This will stimulate independent innovation. And corporate R&D expenditure will increase significantly. Hypothesis 1 is supported.
The results in "Table IV" also show that the level of enterprises R&D expenditure is also significantly positively correlated with the scale of enterprises. The enterprises with large scales have stronger willingness to carry out innovation activities. And they will pay more attention to innovation activities. This is reflected in the increase of R&D expenditure.
B. The Role of Government Subsidies for Independent Innovation of Enterprise: Stimulation or Inhibitions 1) Testing result of variable correlation:
Before estimating the parameter of the model, the correlation test of the variables should be first carried out. The testing results of the correlation among the variables involved in the model 2a, the model 2b and the model 2c are shown in "Table V". On the one hand, from the correlation between explanatory variables and explained variables, the government subsidies, the enterprise scale and the number of R&D personnel are highly correlated with enterprise inventions, utility models and designs. On the other hand, the correlation among each explanatory variable is not low. That is to say, the model may have a certain degree of multicollinearity problem. However, the enterprise scale and the number of R&D personnel of the enterprise are the control variables of the model. We can make the same processing as Model 1, and all variables are retained. The sargan test is performed on model 2a, model 2b and model 2c. The results are as the following. In model 2a, J=3.410590, ir=6, v=3. The P ratio (0.3325) verified by sargan test shows that the selection of instrument variables is reasonable. The model is set correctly. In model 2b, J=1.783121, ir=6, v=3. The P ratio (0.6186) verified by sargan test shows that the selection of tool variables is reasonable, and the model is set correctly. In model 2c, J=2.451365, ir=6, v=3. The P ratio (0.4841) verified by sargan test shows that the selection of tool variables is reasonable, and the model is set correctly.
3) Interpretation of model results:
It can be seen from " Table 6 " that the parameter estimation result corresponding Advances in Economics, Business and Management Research, volume 71 to the government subsidy in model 2a is 1.75E-07. The accompanying probability of the T test is P=0.0017, indicating that the government subsidy is significantly positively correlated with the number of enterprise inventions. The hypothesis 2a is supported. The parameter estimation result corresponding to the subsidy is 1.39E-08, and the accompanying probability of the T test is P=0.7491, indicating that for the sample enterprises, the impact of government subsidies on the number of utility models is not significant. The hypothesis 2b is not supported. The parameter estimation result corresponding to the subsidy is 3.66E-08, and the accompanying probability of the T test is P=0.0448, indicating that the government subsidy is significantly positively correlated with the number of corporate designs, and hypothesis 2c is also supported.
V. ANALYSIS OF GOVERNMENT INNOVATION SUPPORT EFFICIENCY BASED ON DEA METHOD
According to the empirical analysis based on dynamic panel data, the positive impact of government subsidies on R&D expenditures of enterprises is significant. However, the impact on the independent innovations of enterprise, namely, the inventions, utility models and designs, is uncertain. Therefore, the policy measures adopted by the government to encourage enterprises to carry out innovation activities are likely to be inefficient. Combined with the DEA method, we can analyze the efficiency of government innovation support policies. In order to simplify the analysis, this part only selects the input-output data of the sample companies in the "computer, communication and other electronic equipment manufacturing industry" published by China Securities Regulatory Commission (2012 edition) in 2014 for the analysis on government innovation support efficiency.
A. Selection of Indicators
According to the analysis above, the government subsidy scale and government R&D expenditure are taken as input variables, and the sum of invention, utility model and design is taken as the output variable. Based on the DEA method, the efficiency of government innovation support to promote independent innovation of enterprises is measured. " Table  VII" shows the input-output data of 13 sample companies in the "Computer, Communications and Other Electronic Equipment Manufacturing Industry" in 2014. As can be seen from "Table VIII", there are 5 companies with comprehensive efficiency of 1 among the 13 sample companies, and the remaining 8 companies are relatively inefficient. The hypothesis 3 is supported. Overall, the comprehensive efficiency of the 13 sample companies was 0.873, indicating that 12.7% of government subsidies were wasted. The government could use other methods to encourage the enterprise innovation to increase innovation output or appropriately reduce government subsidies for certain enterprises. Inefficiency includes technical inefficiency and scale inefficiency.
The comprehensive efficiency type of enterprise refers to the enterprises with comprehensive efficiency, technical efficiency and scale efficiency of 1. The five sample enterprises with comprehensive efficiency of 1 are all efficient. This type of enterprises is in the stage of constant scale returns. Therefore, it is not necessary to reduce input or increase output. It just needs to maintain the scale of existing government subsidies.
Pure technological inefficiency means that the scale efficiency is 1, and the technical efficiency is less than 1. The inefficiency comes from the pure technological inefficiency. The comprehensive efficiency needs to be increased by improving the technical efficiency. There is no enterprise with pure technology inefficiency in "Table VIII". Scale inefficiency means that the technical efficiency is 1. However, the scale efficiency is less than 1. The inefficiency comes from the scale inefficiency. There is no enterprise with scale inefficiency in " Table 8 ".
VI. CONCLUSION
This paper examines the role of government subsidies for corporate R&D expenditures and corporate independent innovations, taking 108 A-share listed companies in 2010-2014 as samples. Based on the analysis of relevant literature and the analysis of the logical mechanism of government subsidies to stimulate enterprise innovation, it is proposed that government subsidies can stimulate enterprises to carry out innovation activities and increase R&D expenditures, which will have a positive impact on the independent innovation results of enterprises. After controlling the enterprise scale and the number of scientific researchers, government subsidies can significantly stimulate R&D expenditures. The hypothesis 1 is supported. The verification results of Hypothesis 2 indicate that the influence of government subsidy on the number of inventions and design is obviously positive. However, the impact on the number of utility models is not significant. Hypothesis 2a and Hypothesis 2c are supported, and the hypothesis 2b is not supported. On this basis, this paper uses the DEA method to analyze the efficiency of government innovation support. For sample companies, the government innovation support policy has certain inefficiency. Hypothesis 3 is supported.
The results of this paper generally support the positive role of government subsidies in stimulating corporate innovation. The policy implication of the research is that it is necessary for the government to support the enterprise to improve the independent innovation capability. However, there is certain inefficiency in the government subsidy. It is necessary to design a more reasonable government innovation support policy implementation plan to optimize the effect of government support on corporate innovation.
